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Figure S1. Times series of slip on the fault from the inversions of geodetic data over the period 1997-2010.
Preseismic trend has been removed from the timeseries. The map view displays the coupling model on the
southern section of the LVF (see Figure 1b for location), with the contour lines of the coseismic slip model
(black lines) and epicenter (star) of the 2003 Chengkung earthquake. Graphs around the map view show the
time evolution of slip at 6 patches along the direction of the slip vector predicted by the block motion of the
Coastal Range relative to the Central Range. Blue, red and green curves represent, respectively, the pre-, co-
and postseismic periods. Black curves correspond to the fit of the retrieved patch time series, following the
relaxation law as described in Perfettini et al. [2010].
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Figure S2. Time-series of slip at depth for patches within swath section A1 (see Figure 2 for location), that
have been used to compute the frictional parameter (a − b) in Figure 5. The colored curves correspond to an
average value within the swath. We averaged the time-series for patches at the same depth when they meet the
criteria of a positive Coulomb Stress change (black curves). The grey curves correspond to the time-series that
did not meet the criteria. Average pre- (3 years) and postseismic (2.3 years) slip rates are given for the colored
curves. Depth of patches is given in the right-bottom corner.
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Figure S3. Time-series of slip at depth for patches within swath section A2 (see Figure 2 for location), that
have been used to compute the frictional parameter (a − b) in Figure 5. The colored curves correspond to an
average value within the swath. We averaged the time-series for patches at the same depth when they meet the
criteria of a positive Coulomb Stress change (black curves). The grey curves correspond to the time-series that
did not meet the criteria. Average pre- (3 years) and postseismic (2.3 years)slip rates are given for the colored
curves. Depth of patches is given in the right-bottom corner.
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Figure S4. Time-series of slip at depth for patches within swath section A3 (see Figure 2 for location), that
have been used to compute the frictional parameter (a − b) in Figure 5. The colored curves correspond to an
average value within the swath. We averaged the time-series for patches at the same depth when they meet the
criteria of a positive Coulomb Stress change (black curves). The grey curves correspond to the time-series that
did not meet the criteria. Average pre- (3 years) and postseismic (2.3 years) slip rates are given for the colored
curves. Depth of patches is given in the right-bottom corner.
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Figure S5. (a), (b) and (c): Along-dip variations of frictional parameters (a − b) predicted from a velocity-
strengthening friction law (equation 6) for f0 = 0 in the ∆CFF . Values are displayed for patches within
swath sections A3, A2 and A1, respectively (see Figure 4d for location). Dots correspond to values com-
puted based on the time-series of one single patch, whereas the lines correspond to an average value within
the swath. Dashed lines show hypothetical interpolated values of (a − b) (see Figure 5 for more details).
(d) Down-dip variations of the averaged (a − b) with temperature based on the thermokinematic model of
Simoes et al. [2007]. Green, blue and pink lines correspond the values obtained for sections A3, A2 and A1,
respectively. Black triangles are the (a − b) values obtained in laboratory experiments for illite-rich lithology
[den Hartog et al., 2012]. The orange boxes highlight the temperature at which illite-gouge displays a VW
beahvior.
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Figure S6. (a), (b) and (c): Along-dip variations of frictional parameters (a − b) predicted from a velocity-
strengthening friction law (equation 6) for f0 = 0.4 in the ∆CFF . Values are displayed for patches within
swath sections A3, A2 and A1, respectively (see Figure 4d for location). Dots correspond to values computed
based on the time-series of one single patch, whereas the lines correspond to an average value within the
swath. Negative values of (a − b) are hypothetical (see Figure 5 for more details). (d) Down-dip variations of
the averaged (a − b) with temperature based on the thermokinematic model of Simoes et al. [2007]. Green,
blue and pink lines correspond the values obtained for sections A3, A2 and A1, respectively. Black triangles
are the (a − b) values obtained in laboratory experiments for illite-rich lithology [den Hartog et al., 2012].
The orange boxes highlight the temperature at which illite-gouge displays a VW behavior.
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Figure S7. (a), (b) and (c):(a), (b) and (c): Along-dip variations of frictional parameters (a − b) predicted
from a velocity-strengthening friction law (equation 6). ∆CFF based on a smoother coseismic model than
the one presented in Figure 1 and for f0 = 0.6. Values are displayed for patches within swath sections
A3, A2 and A1, respectively (see Figure 4d for location). Dots correspond to values computed based on the
time-series of one single patch, whereas the lines correspond to an average value within the swath. Negative
values of (a − b) are hypothetical (see Figure 5 for more details). (d) Down-dip variations of the averaged
(a − b) with temperature based on the thermokinematic model of Simoes et al. [2007]. Green, blue and pink
lines correspond the values obtained for sections A3, A2 and A1, respectively. Black triangles are the (a − b)
values obtained in laboratory experiments for illite-rich lithology [den Hartog et al., 2012]. The orange boxes
highlight the temperature at which illite-gouge displays a VW behavior.
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Figure S8. (a), (b) and (c): Along-dip variations of frictional parameters (a − b) predicted from a velocity-
strengthening friction law (equation 6, with f0 = 0.6) for patches within swath sections A3, A2 and A1,
respectively (see Figure 4d for location). The dots correspond to values computed based on the time-series of
one single patch for the long-term fault rake, the cross mark for a rake of 0◦ and the square mark for a rake
of 90◦. The different lines correspond to an average value within the swath. Negative values of (a − b) are
hypothetical (see Figure 5 for more details). (d) Down-dip variations of the averaged (a − b) with temperature
based on the thermokinematic model of Simoes et al. [2007]. Blue lines correspond the values obtained for
the section A2 for the three different rakes. Black triangles are the (a− b) values obtained in laboratory exper-
iments for illite-rich lithology [den Hartog et al., 2012]. The orange boxes highlight the temperature at which
illite-gouge displays a VW behavior.
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Figure S9. Comparison between the kinematic analysis (profiles A1-c1 and A2-c3) and the dynamic model-
ing A (b) and dynamic modeling B (c) of earthquake sequence. (a) The map view displays the coupling model
on the southern section of the LVF and gives the location of the profiles. The kinematic panels display the
cumulative slip with an increment of one year for aseismic slip (blue); red shading shows coseismic slip due
to the 2003 earthquake. The profiles for the dynamic simulations sample the creeping zone and the locked
patch. See Figure 7b for the location. Red lines are plotted every 2 s when the maximum slip velocity on the
fault exceeds 1 mm/s, while blue lines plotted every 5 years when the slip is aseismic.
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Figure S10. (a) Shear stress τ (blue) and effective normal stress σ¯ (black) on the fault over many earth-
quake cycles, for a point inside the VW patch (see (b) for location). The red line corresponds to the quasi-
static fault strength (f0σ¯0). The prestress before large, fault-spanning events is close to the representative
static fault strength. During dynamic event only a fraction of shear stress is released. (b) Variation of the
frictional rate-and-state parameter (a− b).
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